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In the late 1980s, the World Health Organization and the International Agency for
Research on Cancer classified radon and its short-lived daughter products of decay (DPR) as a carcinogenic environmental factor for human lungs [13, 17] , based on indisputable evidence obtained in experimental studies on laboratory animals and epidemiological studies among uranium miners. In 1999, the National Academy of Sciences released a report «BEIR VI» [11] in which it was concluded that radon in indoor air is the second leading cause of lung cancer after smoking.
By the end of the 20 th century, based on the results of epidemiological studies of the groups of uranium and other miners, a number of models was developed for assessing the risk of radon induced lung cancer that, in accordance with the recommendations of Publication 65
(1993) International Commission on Radiological Protection (ICRP) [3, 18] has a multiplicative form (ie, the probability of radon induced cancer depends on the background level of cancer in the population of a given location). However, over the last 20 years, there has been an ongoing debate about the applicability of these models to assess the risk in exposure to radon in homes and public buildings. In early 2000s, the results of several joint epidemiological studies were № 2. 2014
Health Risk Analysis Health risk management published -on the connection between human indoor radon exposure and lung cancer by the "case-control" method, launched in the late 1980s. [10, [19] [20] [21] [22] , as well as several joint epidemiological studies among miners with relatively low levels of total exposure [15, 16, 23, 25 ].
These results were carefully analyzed by the Working Group of the ICRP, specially created in 2005. In November 2009, the Commission approved a "Statement on Radon", and in 2010, Publication 115 [7, 12] was released in which it was confirmed that additional absolute risk of lung cancer associated with radon and its DPR calculated for exposure in homes, was comparable with the estimates obtained from the study among the miners at low levels of exposure. In addition, the Publication confirms that the evidence of increased risk for the population irradiated with equivalent equilibrium volume activity (EEVA) of radon is even less than 100 Bq / m3, is convincing and conclusive. Petersburg with an average value of radon EEVA in the air of residential buildings in the entire city of about 21 Bq / m3 [6] , in some areas the value of this index reaches several hundreds or even thousands of Bq / m3 that exceeds the norm tenfold. These areas include, for example, Krasnoselsk and Pushkin where the main source of radon in buildings is the underlying rocks with a high content of uranium and radium -Dictyonema shales, with uranium content above background 10-100 times that come to the surface, or located in close proximity to the earth surface [1] .
One of these buildings is the State budget educational institution boarding school №289, Krasnoselsk area, Mozhaisk village, in which a significant excess of the norm on radon EEVA 
Materials and methods.
In Publication 115, ICRP gives preference to those models for the assessment of the risk of radon induced lung cancer that were based on the joint analytical studies (and not the individual studies), in particular, the Franco-Czech unified model (FCZ). We used this model, the structure of which is described in the literature [15, 24] , to estimate the lifetime attributable risk (LAR), which is the proportion of deaths from radon-induced lung cancer. The indicator calculation method is described in several publications, for example [14] .
We also took into account the five-year latency period in the development of lung cancer.
The age and sex distribution of the gross mortality from lung cancer of various nature, needed for the calculation, was obtained using the age-sex distribution of the number of deaths from the cancer of this localization and the corresponding distribution of the total population of the city according to the procedure described in the manual [9] . The sources of the original data To calculate the cumulative exposure to radon and its DPR, we considered a situation of continuous lifetime exposure at the city average radon EEVA equal to 20.6 Bq / m3 [6] , except for 11 years in school when a child spends part of time corresponding to the particular age in a more intense radon atmosphere. The input data for the evaluation of radon EEVA at school before and after the implementation of radon-reduction activities were the results of more than a Results and discussion. FCZ analysis based on the above data was conducted separately for male and female populations for the two exposure scenarios: 11 years of schooling fell on the period of time before and after the radon-reduction activities. The evaluation results of the lifetime attributable risk are presented in Table. 2. As seen from Table. 2, decreased radon EEVA (by more than half) achieved as a result of radon reduction measures led to the fact that the proportion of radon-induced deaths from lung cancer for men decreased by 3.1%. For women, this effect is not so noticeable, but this is due to the significant difference in mortality from lung cancer from all causes in men and women.
T a b l e 2

Assessment results of lifetime attributable risks
According to the statistics [4], among the malignant tumors in the male population of Russia, tumors of the trachea, bronchus, lung occupy the first place (19.9% of all cases), whereas in the female population -only ten (3.9%). Importance of the implementation of radon-reduction activities will be even more obvious if a more in-depth analysis of the scenario of exposure is conducted: before starting school, children living in Mozhaisk attend a nearby kindergarten which also reveals radon EEVA levels that exceed the established standard; the annual time children spend indoors when in kindergarten may by 2-4 times exceed the time spent on the school premises. Another important factor is reduced carcinogenic susceptibility of lung tissue with increasing attained age. In addition, a separate script should be used for the risk assessment of the school employees.
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Conclusions. Internal exposure due to inhalation of radon and its DPR is a major contributor to the individual annual effective exposure dose of the population of the Russian Federation. Identification of the population groups that live, work or study in the conditions of the radon EEVA levels that greatly exceed the established standard, and further implementation of measures aimed at normalizing the situation are important ways of ensuring the radiation safety of the population of Russia. Radon-reduction measures conducted in schools and preschools are even more important given higher carcinogenic susceptibility of the lung tissues of children compared with adults. Here, risk calculation methods are a modern tool for assessing the effectiveness of the measures, since they allow supplementing the standard evaluation of the reduction in the direct indicator of radiation safety (radon EEVA) with a long-term consequence forecast namely a decrease in the number of deaths from radon-induced lung cancer.
